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(54) RECOVERY PROCESSING SYSTEM FOR DUPLEX VOLUME 

(57) Abstract; 

PURPOSE: To execute in parallel a recovery processing and 
input/output processing by providing a first means for 
executing a release processing, for instance, by one 
cylinder each, and a second means for suspending a release 
(copying) processing for a prescribed period, after having 
completed a release (copying) processing of one cylinder 
port ion. 

CONSTITUTION: The titled system is provided with means 10, 
20 for suspending a copying processing for a prescribed 
period. When a computer system is executing an on-line 
service 50, if a fault is generated in a direct access 
storage device DASD duplicated in a volume unit, and a 
release processing 40 for recovering it from a one face 
state 1 to a duplex state is started, for instance, a one 
cylinder portion copying processing means 10 is started 
through an access switching means 60 to the DASD, and the 
release processing is started to the DASD. When the copyinj 
processing of one cylinder portion is completed, a copying 
processing dormant period generating means 20 is started, 
and in the access switching means 60 to the DASD, an 
input/output processing 30 which occurs from the on-line 
service 50 is selected, and the input/output processing to 
the DASD i s executed. 
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Specif Ica-tion 

1 . Title of the Invention 

RECOVERING SYSTEM FOR DUPLEX VOLUME 



2 . Scope of Claim for a Patent 

In a direct access storage device duplexed in 
units of one volume , 

in order to recover a duplex state where both 
of the duplex volumes are effective from a one-side 
state where one of the duplex volumes is separated due 
to a fault, 

a recovering system for a duplex volume, said 
system comprising: 

first means (10) for performing the recovering 
process (40) n cylinders (n=l, 2, 3, .„) at a time; and 

second means (20) , responsive to completion of 
the recovering (copying) process on the cylinders, for 
interrupting the recovering (copying) process for a 
predetermined time, 

wherein during interruption of the recovering 
process (40) of the first means by the second means 
(20) , a general input/output process (30) is performed, . 



3 . DETAILED DESCRIPTION OF THE INVENTION 
[Summary] 

In a direct access storage device (DASD) 




duplexed ±n un±t:s of one volume ^ first means for 
performing the recovering process, for example, one 
cylinder at a time, and second means, responsive to 
completion of the recovering (copying) process on the 
one cylinder, for interrupting the recovering (copying) 
process for a predetermined time are provided such that 
during interruption of the recovering process of the 
first means by the second means, the general 
input/output process is performed to thereby perform the 
recovering process and the input /output process in 
parallel, in order to recover a duplex state where both 
of the duplex volumes are effective from a one-side 
state where one of the duplex volumes is separated due 
to a fault, - 

[Field of Industrial Application] 

The present invention relates to a duplex 
volume recovering system in a direct access storage 
device (DASD) , for example, a disk device duplexed in 
units of one volvmie . 

In the present computer systems , especially 
on-line systems, most of data processed by the system 
are stored semipermanently or temporarily in a volume on 
the direct access storage device (DASD) . 

Thus, when processing data on a volume on DASD 
becomes impossible due to defects in the hardware, the 
computer system would be seriously influenced. 

In order to avoid such situation, it is 
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arranged that data on DASD is duplexed in units of one 
volume for using purposes to thereby greatly reduce the 
influence that defects on the hardware would give to the 
system (for example, a no-down system structure) . 

Specifically, a pair of volumes having the 
same data physically independent from each other is used 
such that a single voliome is formed logically. 

It is necessary to perform a recovering 
process from a one-side state where one of the duplex 
volumes of the DASD duplexed in units of one volume is 
performing an on-line service with the other volume 
separated due to defects to a duplex state where both 
the duplex volumes operate effectively without stopping 
the service for the users in the on-line system. 
[Prior Art] 

FIG. 3 illustrates a prior-art duplex volume 
recovering sy s tem . 

As described above, generally, in order to 
improve the reliability of a direct access storage 
device (hereinafter referred to as DASD) , a method of 
duplexing data on the DASD volximes in units of one 
volume . 

The duplex volume states include a duplex 
state 2 where both the volumes 2a and 2b are effective 
and a one -side state 1 where one lb of the duplex 
volumes is operating for servicing purposes with the 
other separated for some reason such as defects . 
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In order to recover the sound duplex volumes 
2 , a new DASD lb is allocated to the operating volume 
la, for example, under control of an operating system 
(OS) (not shown) , using a management tab-le provided on a 
main storage, and then all the data in the volume la in 
the one-side state is copied to DASD lb. 

In the conventional system, during the data 
copying, access is inhibited from the service program to 
the voliimes la and lb. Input/output requests arriving 
at this time are saved in an input/output management 
program (not shown) and then executed after the copying 
process is completed. 

[Problems to be Solved by the Invention] 

Therefore, there are problems with the 
conventional duplex voloome recovering system that during 
the copying process , certain services are placed in a 
state saib s tan ti ally equal to interruption. 

Accordingly, no recovery was performed from 
the one-side state in the one-line service to the duplex 
state . 

A method of performing in parallel a copying 
process including recovery from the one-side state 1 to 
the duplex state 2 and a general input/output requesting 
process (access from the service program) on the 
appropriate volume is conceivable. To this end, the 
following points need be solved. 

FIG. 4 illustrates problems with parallel 
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execu-tion of the copying process and the input/output 
process : 

(1) If a renewal write (2) for the general 
input/output process enters between a read ® and a write 
(3) of the copying process , the renewal write ® is 
invalidated by the write <3) of the copying process, and 
the renewal input/output is handled as being equal to a 
zero operation, which appears to the user to be 
destruction of data; 

(2) When the type of the accesses is "read" among 
the general input/output requests, access should be 
given uniformly to the volume of the copying side la 
whereas when the type of access is "write" , a write need 
be made to both the volumes of the copying side la and 
the copied side lb to write to the copied area (hatched) 
whereas a write need be made only to the copying side 
volume la as in the read in order to write to an 
uncopied area . 

Here, "ONDUAL indicates an already allocated 
and effective volume whereas NEUTRAL" points to an 
already allocated and zero-effective data (ineffective) 
volume ; 

(3) The read/write for copying purposes is a 
sequential access starting with the smallest No. 
cylinder position. Thus, the arm operation time (seek 
time) is almost zero. When input/output operations 
concerning the general input/output requests arrive 
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randomly, their access positions are different from each 
other. Therefore, the arm operation would be disturbed 
and the entire throughput would be reduced; and 

(4) Although during the copying process an 
influence on the response time to the general 
input/output requests cannot be avoided, it is necessairy 
to adjust the degree of this influence depending on the 
state of a load on the system. 

In view of the above problems with the prior 
art, it is an object of the present invention to provide 
a method of giving an usual access from a service 
program to the user while solving the above problems 
even during recovery from the one-side state of DASD 
duplexed in units of one volume to the duplex state. 
[Means for Solving the Problems] 

FIG. 1 illustrates the constitution of a 
duplex volume recovering system according to the present 
invention . 

In the present invention, in order to recover 
a duplex state where both of the duplex volumes are 
effective from a one-side state where one of the duplex 
volumes is separated due to a defect, first means 10 for 
performing a recovering process 40, for example, one 
cylinder at a time, and second means 20, responsive to 
completion of the recovering (copying) process on the 
one cylinder, for interrupting the recovering (copying) 
process for a predetermined time are provided. During 
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interruption of the recovering process 40 of the first 
means by the second means 20, a general input/output 
process 30 is performed. 
[Operation] 

That is, the present invention relates to the 
direct access storage device (DASD) duplexed in units of 
one volume. In order to recover the duplex state where 
both of the duplex volumes are effective from the one- 
side state where one of the duplex volumes is separated 
due to a defect, the first means for performing the 
recovering process, for example, one cylinder at a time, 
and the second means, responsive to completion of the 
recovering (copying) process on the one cylinder, for 
interrupting the recovering (copying) process for a 
predetermined time are provided. During interruption of 
the recovering process of the first means by the second 
means , the general input/output process is performed 
such that the recovering process and the input/output 
process are performed in parallel. Thus, during the on- 
line service, the duplex state can be recovered from the 
one-side state and the Mean Time To Repair (MTTR) is 
reduced. Thus, a rate of occurrence of service 
stoppages due to failure of both the volumes is reduced 
to thereby improve the reliability of the system. 
[Embodiment] 

An embodiment of the present invention will be 
described in detail with reference to the drawings . 
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FIG. 1 illustrates a composition of a duplex volume 
recovering system according to the present invention. 
FIG. 2 illustrates the recovering process to be 
performed by the present invention . In order to execute 
the present invention, means 10, 20 is required that 
performs a copying process of FIG. 1, for example, one 
cylinder at a time, and when the copying process is 
completed, interrupts the copying process for a 
predetermined time. Like reference numerals denote like 
elements throughout the drawings . 

Referring to FIGS. 1 and 2, the duplex voliame 
recovering system according to the present invention 
will be described. 

First, if a defect occurs in DASD duplexed in 
units of one volume and a recovering process 40 is 
started up to recover the duplex state from the one-side 
state 1, for example, a one-cylinder copying means 10 is 
started up through access switching means 60 for DASD to 
thereby start the copying process on DASD (see FIG. 2, 
"n*"^ cylinder copying process"). 

When the copying process for one cylinder is 
completed, a copying-process halt- term producing means 
20 is started up. Thus, an input/output process 30 
occurring from an on-line service 50 is selected in the 
access switching means 60 for DASD to thereby perform 
the input/output process on DASD (see FIG. 2, "halt 
term" ) . 



- 9 - 




As shown in FIG, 2, the input/output process 
includes a read (R) , write (W) and renewal (R/W) 
process. A recces t for a process occurring, for 
example, during an n^^ cylinder copying term must wait 
until a halt term 20 occurs after interruption of the 
copying process 10. The term of the copying process 10 
is limited, for example, to that for one cylinder, so 
that the on-line process is not so greatly influenced. 

As will be obvious from FIG. 2, the recovering 
process 40 and the general input/output process 30 are 
performed in series. Therefore, the problem (1) is 
solved and during the general input/output process 30, 
the recovering process 40 is at a stop. Thus, the 
copied and uncopied positions are easily discriminated 
from each other, so that an access to the copied area 
shown in the above problem (2) (a write to both the 
volumes of the copying and copied sides) and an access 
to the uncopied area (a write to only the copying side 
voliame) are easily performed . 

Since the copying process is performed 
collectively in units of one cylinder, the frequency of 
disturbances of the arm operation is reduced and a 
reduction in the throughput (the above problem (3)) is 
suppressed to some extent. 

Furthermore, by giving the halt term 20 of the 
copying process as a parameter, the loads on the copying 
process 40 and the general input/output process 30 can 
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be adjusted (see the problem (4)). 

As described above, the features of the 
present invention are that the copying process in the 
recovering process from a DASD defect that has occurred 
during the on-line service is performed, for example, 
one cylinder at a time. After this, the copying process 
is halted for a predetermined time during which the 
general input/output request process is performed. That 
is, the copying process and the general input/output 
process are performed alternately and repeatedly to 
thereby advance both the processes in parallel. 

While in the embodiment the copying process is 
illustrated as performed one cylinder at a time, it is 
unnecessary to limit the copying to this specified 
method. For example, it may be performed generally n 
cylinders at a time, of course, as long as the on-line 
service is not influenced. 

[Effects of the Invention] 

As described above in detail, the present 
invention relates to the duplex volume recovering system 
in the direct access storage device (DASD) duplexed in 
units of one volume. In order to recover the duplex 
state where both of the duplex volximes are effective 
from the one-side state where one of the duplex volumes 
is separated due to a defect, the first means for 
performing the recovering process, for example, one 
cylinder at a time, and the second means, responsive to 



- 11 - 



completion of the recovering (copying) process on the 
one cylinder, for interrupting the recovering (copying) 
process for a predetermined time are provided- During 
interruption of the recovering process of the first 
means by the second means, the general input/output 
process is performed such that the recovering process 
and the input/output process are performed in parallel. 
The recovering process and the input/output process are 
performed in parallel . Therefore , recovery from the 
one-side state to the duplex state is possible during 
the on-line service, the mean time to repair (MTTR) is 
reduced, the rate of occurrence of service stoppages due 
to possible defects on both the volumes is reduced to 
thereby improve the reliability of the system. 

4 . BRIEF DESCRIPTION OF THE DRAWINGS 

FIG- 1 illustrates a composition of a duplex 
volume recovering system according to the present 
invention ; 

FIG. 2 illustrates operation of the recovering 
process in the present invention; 

FIG. 3 illustrates a prior-art duplex volume 
recovering system; and 

FIG. 4 illustrates problems with parallel 
execution of a copying process and an input/output 
process . 

In the drawings , 
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1 A one-side s-ta-te of a direct access storage 

de vi ce ( DASD ) 

la An effective voltime 

lb An ineffective volume 

2 duplex state of direct access storage device 

DASD) 

10 N cylinder (s) copying means or copying process 

20 A copying-process halt-term producing means or 

halt term 
30 An input/output process 

40 A recovering process 

60 DASD access switching means 

50 An on-line service 

®-(3) Sequence of accesses to DASD 
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